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(54) CATALYST FOR CLEANING OF EXHAUST GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve durability by controlling a drop of a NOx-occluding 
capacity in the case of using an alkali metal as a NOx-occluding element. 
SOLUTION: This catalyst contains a base material, a catalyst-carrying layer covered on a 
surface of the base material, and a noble metal and an alkali metal which are supported by 
the catalyst-carrying layer. In this case, silicon is contained in a porous oxide particle of the 
catalyst-carrying layer. The alkali metal is allowed to react with the silicon and held in the 
catalyst- carrying layer. Thereby, the alkali metal is inhibited from transferring into a cordierite- 
made base material. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A substrate. 

A porosity oxide are covered by this base material surface and excluding silica. 

It is the catalyst for emission gas purification provided with the above, and silicon is contained 

in this porosity oxide particle of this catalyst carrying layer. 

[Claim 2]The catalyst for emission gas purification according to claim 1, wherein a titania is 
included in said catalyst carrying layer and said silicon is contained in this titania. 
[Claim 3]The catalyst for emission gas purification according to claim 1, wherein many said 
silicon to a side which touches said substrate of said catalyst carrying layer is contained. 
[Claim 4]A substrate. 

It is covered by this base material surface and is a porosity oxide. 

It is the catalyst for emission gas purification provided with the above, and a zirconia layer is 
formed between this substrate and this catalyst carrying layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the NO x occlusion reduction type catalyst for 

emission gas purification which supported the alkaline metal at least as a NO x occlusion 

element in detail about the catalyst for emission gas purification. 
[0002] 

[Description of the Prior Art]ln recent years, the global warming by carbon dioxide poses a 
problem, and it has been a technical problem to reduce the discharge of carbon dioxide. Also 
in a car, reduction of the amount of carbon dioxide in exhaust gas serves as a technical 
problem, and the lean burn engine to which lean combustion of the fuel is carried out in 
hyperoxia atmosphere is developed. Since the amount of the fuel used is reduced according to 
the lean burn engine, the discharge of carbon dioxide can be controlled. 
[0003]By the way, when purifying the detrimental constituent in the exhaust gas from a lean 
burn engine, although it is hyperoxia atmosphere therefore, the reduction purifying of NO x 

becomes difficult. So, NO x occlusion reduction type catalyst which supported NO x occlusion 

element chosen from an alkaline metal, alkaline-earth metals, and a rare earth element with 
the precious metals is indicated by JP,5-317652,A. If a gaseous mixture presentation is 
controlled using this NO x occlusion reduction type catalyst to become pulse form with SUTOIKI 

- a rich atmosphere in the middle of lean atmosphere, oxidation of HC and CO and reduction of 
NO x can be advanced efficiently, and high purification performance will be obtained. 

[0004]That is, in lean atmosphere, NO in exhaust gas oxidizes and it becomes NO x> and since 

it reacts to NO occlusion element and occlusion is carried out, discharge of NO is controlled. 

X X 
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And when it comes to SUTOIKI - a rich atmosphere, NO is emitted from a reactant with NO 

X X 

occlusion element, and since it reacts to reducing components, such as HC which exists in 
exhaust gas, and is returned, discharge of NO is controlled. Therefore, discharge of NO can 

be controlled in all the atmosphere of rich - Lean. 

[0005]The this NO x occlusion reduction type catalyst for emission gas purification, The catalyst 

carrying layer who becomes a substrate of the honeycomb shape formed from heat-resistant 
ceramics or metallic foils, such as cordierite, etc. from porosity oxides, such as gamma- 
alumina, is formed, and the precious metals and NO x occlusion elements, such as platinum 

(Pt), are supported and constituted by this catalyst carrying layer. 
[0006] 

[Problem(s) to be Solved by the lnvention]However, when an alkaline metal was used as a 
NO occlusion element, NO occlusion ability fell gradually while in use, and there was fault 

X X 

that the endurance of purification performance was low. This invention is made in view of such 
a situation, and it aims at controlling the fall of NO x occlusion ability and raising endurance, 

when an alkaline metal is used as a NO occlusion element. 

X 

[0007] 

[Means for Solving the Problem]The feature of a catalyst for emission gas purification of this 
invention which solves an aforementioned problem, In a catalyst for emission gas purification 
containing a substrate, a catalyst carrying layer who is covered by base material surface and 
consists of a porosity oxide except silica, the precious metals supported by catalyst carrying 
layer, and an alkaline metal as a NO x occlusion element supported by catalyst carrying layer, It 

is in silicon being contained in a catalyst carrying layer's porosity oxide particle. 
[0008]The feature of another catalyst for emission gas purification of this invention, In a 
catalyst for emission gas purification containing a substrate, a catalyst carrying layer who is 
covered by base material surface and consists of a porosity oxide, the precious metals 
supported by catalyst carrying layer, and an alkaline metal as a NO x occlusion element 

supported by catalyst carrying layer, It is in a zirconia layer being formed between a substrate 

and a catalyst carrying layer. 

[0009] 

[Embodiment of the lnvention]This invention persons became clear [ the alkaline metal which 
exists near an interface with a substrate in a catalyst carrying layer shifting into a substrate, 
and forming a reactant with a substrate ], as a result of investigating wholeheartedly the cause 
that NO occlusion ability falls gradually, when an alkaline metal is used as a NO occlusion 

X X 

element. In order that NO x occlusion ability may disappear, NO x occlusion ability falls [ the 
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alkaline metal reacted to a substrate ] as a whole. It became distinct [ the substrate itself and 
that intensity also falls by generation of a reactant with an alkaline metal ]. 
[0010]So, in this invention, silicon is included in a catalyst carrying layer's porosity oxide 
particle. In order that an alkaline metal may generally react to silicon easily, before shifting to a 
substrate, it is held in a catalyst carrying layer at reacting to silicon in a catalyst carrying layer, 
and the shift to a substrate is prevented. And if the reactant of silicon and an alkaline metal is 
compared with the alkaline metal itself, although it is low, it has comparatively high NO x 

occlusion ability. Therefore, the fall of NO x occlusion ability is also controlled. If only the part 

which reacts to silicon at least supports the alkaline metal superfluously, the fall of NO x 

occlusion ability can be controlled further. 

[001 1]Evapotranspiration of the alkaline metal at the time of an elevated temperature can also 
be controlled at an alkaline metal reacting to silicon. As for silicon, it is desirable to change into 
the state where existed as metal Si or Si0 2 in the porosity oxide particle, and secession from a 

porosity oxide particle was regulated. A solid solution, a multiple oxide, etc. are illustrated as a 
silicon's existence gestalt. In the state of Si0 2 powder being mixed physically and existing in 

porous oxide powder, since the quality of acidity is strong, and NO x occlusion ability of the first 

stage to an alkaline metal becomes low, the Si0 2 itself is not preferred. 

[0012]As for the content of silicon, it is desirable to consider it as 50 volume % of a porosity 
oxide also with many. If the content of silicon exceeds 50 volume % of a porosity oxide, in 
order for most alkaline metals currently supported to react to silicon, when not making the 
alkaline metal support superfluously, NO x occlusion ability will fall. If the reaction of an alkaline 

metal and silicon can be inhibited while preventing the shift to the substrate of an alkaline 
metal, NO x occlusion ability can be raised further. Therefore, as for silicon, it is desirable to be 

mostly contained in the side which touches a catalyst carrying layer's substrate. If it does in 
this way, since the alkaline metal exists in the unreacted state in the surface side in contact 
with a catalyst carrying layer's exhaust gas, high NO x occlusion ability can be secured, and the 

shift to the substrate of an alkaline metal can be prevented in an interface with a substrate. 
However, if it exists in a surface while the alkaline metal has been unreacted, it may transpire 
at the time of an elevated temperature, and NO x occlusion ability may fall. 

[0013]ln order to include many silicon to the side which touches a catalyst carrying layer's 
substrate, distribution of a thickness direction may be given to the silicon concentration in a 
catalyst carrying layer, and the coated layer which contains many silicon in the interface of a 
catalyst carrying layer and a substrate may be formed. In another catalyst for emission gas 
purification of this invention, the zirconia layer is formed between the substrate and the catalyst 



http://ww4.ipdl.inpit.go^ 2/1/2008 



JP,2000-279810,A [DETAILED DESCRIPTION] 



Page 4 of 12 



carrying layer. The zirconia cannot react to an alkaline metal easily and there is character in 
which an alkaline metal cannot approach easily. Therefore, as for a reaction with zirconia, an 
alkaline metal is controlled while shift into a substrate is prevented by the zirconia layer. 
Therefore, since both the fall of NO x occlusion ability by the shift to a substrate and the fall of 

NO occlusion ability by a reaction are controlled, high NO occlusion ability is maintainable for 

X X 

a long period of time. 

[0014]As for the thickness of a zirconia layer, it is desirable to be referred to as at least 5 
micrometers. If the thickness of a zirconia layer becomes thinner than this, it will become 
difficult to regulate the shift to the substrate of an alkaline metal. Although the maximum in 
particular of thickness is not restricted, when it is made not much thick, it is desirable to be 
referred to as 40 micrometers or less from viewpoints of exfoliation, cost, etc. As a porosity 
oxide, it can choose out of alumina, a titania, zirconia, etc. except for silica. As a porosity oxide 
which makes silicon contain, the titania is more preferred than alumina. Since a sulfur oxide is 
prevented from approaching by a titania, the sulfur poisoning of an alkaline metal can be 
controlled and endurance improves further. 

[00 15] Although the thing formed from heat-resistant ceramics, such as a product made from 
cordierite, or the thing made from a metal which uses iron as the main ingredients can be used 
as a substrate, this invention is effective when using the substrate formed from heat-resistant 
ceramics, such as a product made from cordierite. Since shift of an alkaline metal does not 
arise in the substrate made from a metal, it is meaningless even if it provides a means to 
control shift. However, when used at the elevated temperature of 700 or more **. Even if 
silicon is contained in a catalyst carrying layer's porosity oxide particle or it forms the zirconia 
layer in an interface with a substrate, Since an alkaline metal may shift into a substrate if the 
substrate formed from heat-resistant ceramics, such as a product made from cordierite, is 
used, it is effective especially to use a metal substrate. 

[0016]The precious metals are supported by the catalyst carrying layer. As the precious 
metals, one sort of Pt, Rh, Pd, Ir, and Ru or two or more sorts can be used, the holding amount 
- the case of Pt and Pd - substrate As opposed to 120 g 0.1-20.0g are preferred - 0.5- 
especially 10.0g are preferred. It is a substrate in the case of Rh. 0.01-80g are preferred to 120 
g, and 0.05-especially 5.0g are preferred, if it converts per substrate capacity of 1 I. - case of 
Pt and Pd 0.1-20g are preferred - 0.5-especially 10g are preferred. In Rh, 0.01-10g are 
preferred, and it is preferred. [ of 0.05-especially 5g ] 

[0017]As a NO x occlusion element, what is necessary is just to include an alkaline metal at 

least, and other NO x occlusion elements, such as alkaline-earth metals and a rare earth 

element, can also be used together. Although Li, Na, K, Rb, Cs, etc. can be used as an 
alkaline metal, especially this invention is effective when K is used. Generally the range of the 
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holding amount of this NO x occlusion element is 0.01-1 mol per substrate capacity 1L. 
[0018] 

[Example](Example 1) Alumina powder which Si contained 5% of the weight, used aluminum 
(OC 4 H g ) and Si(OC 2 H 5 ) 4 as the raw material, and was prepared by the sol gel process 100 

weight sections, Boehmite 3 weight section, aluminium nitrate solution 45 weight section, and 
ion exchange water 180 weight sections were mixed and the slurry was prepared. Where 
secession is prevented in an alumina particle as metal Si or Si0 2 , content maintenance of the 

Si in alumina powder is carried out. 

[0019]Next, the honeycomb substrate made from cordierite (capacity 1.3L, cell density 
400cpsi, 4 mils of wall thickness) was prepared, and it pulled up after being immersed into this 
slurry, and the excessive slurry was blown off, it dried and calcinated, and the coated layer 
was formed. The amount of formation of a coated layer is per [ honeycomb substrate 1 L ]. It is 
200g. It dried and calcinated and Pt was supported, after having immersed the honeycomb 
substrate in which the coated layer was formed, into the dinitrodiammine platinum nitric acid 
solution of prescribed concentration, pulling up it and blowing off an excessive drop. 
Subsequently, the specified quantity of the barium acetate solution of prescribed concentration 
was made to absorb water, and it evaporated and hardened by drying, and supported Ba, the 
specified quantity of the potassium nitrate solution of prescribed concentration was made to 
absorb water further, it evaporated and hardened by drying, and K was supported. Pt(s) are 2 
g and Ba to the honeycomb substrate 1L. 0.2 mol and K 0.2 mol was supported. 
[0020]lt is the degree of catalyst floor temperature about the SUTOIKI model exhaust gas of 
the presentation which arranges the acquired catalyst for emission gas purification to the 
reactor for laboratories, and is shown in Table 1. On 800 ** and the conditions of 100,000h of 

gas-space-velocity The durability test A passed for 100 hours was done. It is 55 700 ** 
seconds apart from the above-mentioned durability test A about the model gas of the 
presentation shown in Table 1 . - The durability test B repeatedly passed for 50 hours with the 
cycle of lean gas (about [ A/F=22 ]) 5 seconds of 600 ** was done. 
[0021] 
[Table 1] 
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And about each catalyst after a durability test, the model exhaust gas shown in Table 2 is 

introduced on condition of 100,000h of gas-space-velocity " 1 , The degree of catalyst floor 
temperature NO x purifying rate was measured under the atmosphere which repeats lean gas 

(A/F=22) at 350 **, and repeats rich gas (A/F=10) at a rate for 1 second for 59 seconds. A 
result is shown in Table 3. 



[0022] 
[Table 2] 
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(Example 2) Alumina powder in which the kind and quantity of a coated layer of per 

[ honeycomb substrate 1L ] contain the same Si as Example 1 5% of the weight 100 g and 

Ti0 2 powder The catalyst for emission gas purification was prepared like Example 1 except 

having made it consist of 100 g. And it examines like Example 1 and a result is shown in Table 

3. 

[0023](Example 3) The kind and quantity of a coated layer of per [ honeycomb substrate 1L ] 
are gamma-aluminum 2 <D 3 powder. 100 g, Contain Si 10% of the weight, use Ti(OC 3 H 7 ) and 

Si(OC 2 H 5 ) 4 as a raw material, and by a sol gel process. Prepared Ti0 2 powder The catalyst 

for emission gas purification was prepared like Example 1 except having made it consist of 100 
g. And it examines like Example 1 and a result is shown in Table 3. 
[0024](Example 4) Alumina powder in which the kind and quantity of a coated layer of per 
[ honeycomb substrate 1 L ] contain the same Si as Example 1 5% of the weight 1 00 g, Ti0 2 

powder which contains the same Si as Example 3 10% of the weight The catalyst for emission 
gas purification was prepared like Example 1 except having made it consist of 100 g. And it 
examines like Example 1 and a result is shown in Table 3. 

[0025](Example 5) Alumina powder in which the kind and quantity of a coated layer of per 
[ honeycomb substrate 1 L ] contain the same Si as Example 1 5% of the weight 1 00 g and 
gamma-aluminum 2 <D 3 powder The catalyst for emission gas purification was prepared like 

Example 1 except having made it set to 100 g. And it examines like Example 1 and a result is 
shown in Table 3. 
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[0026](Example 6) Alumina powder in which the kind and quantity of a coated layer of per 
[ honeycomb substrate 1 L ] contain the same Si as Example 1 5% of the weight 100 g, The 
catalyst for emission gas purification was prepared like Example 1 except having made it 
consist of the gamma-aluminum 2 0 3 powder 50g and the Ti0 2 powder 50g. And it examines 

like Example 1 and a result is shown in Table 3. 

[0027](Example 7) The kind and quantity of a coated layer of per [ honeycomb substrate 1L ] 
are gamma-aluminum 2 O g powder. 100 g, The catalyst for emission gas purification was 

prepared like Example 1 except having made it consist of the Ti0 2 powder 50g and the same 

Ti0 2 powder 50g as Example 3 which contains Si 5% of the weight. And it examines like 

Example 1 and a result is shown in Table 3. 

[0028](Example 8) The kind and quantity of a coated layer of per [ honeycomb substrate 1L ] 
are gamma-aluminum 2 0 3 powder. 100 g, The catalyst for emission gas purification was 

prepared like Example 1 except having made it consist of the Ti0 2 powder 50g which contains 

the same Si as Example 7 5% of the weight, and the Zr0 2 powder 50g. And it examines like 

Example 1 and a result is shown in Table 3. 

[0029](Example 9) The kind and quantity of a coated layer of per [ honeycomb substrate 1L ] 
The gamma-aluminum O powder 50g, The alumina powder 50g which contains the same Si 

as Example 1 5% of the weight, and Ti0 2 powder which contains the same Si as Example 3 

10% of the weight 100 g, The catalyst for emission gas purification was prepared like Example 
1 except having made it consist of the powder mixture 200g with the Zr0 2 powder 50g. And it 

examines like Example 1 and a result is shown in Table 3. 

[0030](Example 10) The kind and quantity of a coated layer of per [ honeycomb substrate 1 L ] 
The gamma-aluminum 2 <D 3 powder 50g, Powder mixture of the alumina powder 50g which 

contains the same Si as Example 1 5% of the weight, the Ti0 2 powder 100g, and the Zr0 2 

powder 50g The catalyst for emission gas purification was prepared like Example 1 except 
having made it consist of 200g. And it examines like Example 1 and a result is shown in Table 
3. 

[0031](Example 1 1) Alumina powder in which the kind and quantity of a coated layer of per 
[ honeycomb substrate 1 L ] contain the same Si as Example 1 5% of the weight The 1st 
coated layer was formed like Example 1 except having made it set to 100 g. Subsequently, 
gamma-aluminum 2 <D 3 powder 100 weight sections, boehmite 3 weight section, aluminium 

nitrate solution 40 weight section, and ion exchange water The 2nd coated layer was further 
formed in the honeycomb base material surface with the 1st coated layer using the slurry 
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which consists of 180 weight sections. Honeycomb substrate 1L per 100g of the 2nd coated 
layer was formed. A catalyst is prepared like Example 1 after that, and the result examined 
similarly is shown in Table 3. 

[0032](Example 12) The kind and quantity of the coated layer of per [ honeycomb substrate 
1 L ] prepared the catalyst for emission gas purification like Example 1 1 except having made it 
consist of the gamma-aluminum 2 <D 3 powder 50g and the Ti0 2 powder 50g. [ of the 2nd coated 

layer ] And it examines like Example 1 and a result is shown in Table 3. 

[0033](Example 13) The kind and quantity of a coated layer of per [ honeycomb substrate 1 L ], 

[ of the 1st coated layer ] Ti0 2 powder which contains the same Si as Example 3 10% of the 

weight Make it consist of 100g, and the kind and quantity of a coated layer of the 2nd coated 
layer Gamma-aluminum 2 <D 3 powder 50g, The catalyst for emission gas purification was 

prepared like Example 1 1 except having made it consist of the Ti0 2 powder 50g. And it 

examines like Example 1 and a result is shown in Table 3. 

[0034](Example 14) The alumina powder 50g in which the kind and quantity of a coated layer 
of per [ honeycomb substrate 1 L ] contain the same Si as Example 1 5% of the weight, [ of the 
1st coated layer ] Make it consist of the Ti0 2 powder 50g which contains the same Si as 

Example 3 10% of the weight, and the kind and quantity of a coated layer of the 2nd coated 
layer The gamma-aluminum 2 <D 3 powder 50g, The catalyst for emission gas purification was 

prepared like Example 1 1 except having made it consist of the Ti0 2 powder 50g. And it 

examines like Example 1 and a result is shown in Table 3. 

[0035](Example 15) The kind and quantity of a coated layer of per [ honeycomb substrate 1L ] 
The gamma-aluminum 2 <D 3 powder 50g, [ of the 2nd coated layer ] The Ti0 2 powder 50g and 

powder mixture of the rate that Zr0 2 is 50g The catalyst for emission gas purification was 

prepared like Example 11 except having made it consist of 100g. And it examines like Example 
1 and a result is shown in Table 3. 

[0036](Example 16) The kind and quantity of a coated layer of per [ honeycomb substrate 1 L ], 
[ of the 1st coated layer ] Ti0 2 powder which contains the same Si as Example 3 10% of the 

weight Make it consist of 100g, and the kind and quantity of a coated layer of the 2nd coated 
layer Gamma-aluminum 2 0 3 powder 50g, The Ti0 2 powder 50g and powder mixture of the 

rate that Zr0 2 is 50g The catalyst for emission gas purification was prepared like Example 1 1 

except having made it consist of 100g. And it examines like Example 1 and a result is shown in 
Table 3. 

[0037](Example 17) The kind and quantity of a coated layer of per [ honeycomb substrate 1 L ] 
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The gamma-aluminum 2 C» 3 powder 50g, [ of the 2nd coated layer ] The Ti0 2 powder 50g and 

powder mixture of the rate that Zr0 2 is 50g The catalyst for emission gas purification was 

prepared like Example 14 except having made it consist of 100g. And it examines like Example 
1 and a result is shown in Table 3. 

[0038](Example 18) As a honeycomb substrate, it replaced with the thing made from cordierite, 
and the catalyst for emission gas purification was prepared like Example 1 except having used 
the metal substrate around which the steel plate and corrugated panel of foil form put, and it 
comes to wind them. And it examines like Example 1 and a result is shown in Table 3. 
[0039](Example 19) It replaces with the thing made from cordierite as a honeycomb substrate, 
The metal substrate around which the steel plate and corrugated panel of foil form put, and it 
comes to wind them is used, and the kind and quantity of a coated layer of per [ metal 
substrate 1L ] are gamma-aluminum 2 C* 3 powder. 100 g, The catalyst for emission gas 

purification was prepared like Example 1 except having made it consist of the Ti0 2 powder 50g 

and the Ti0 2 powder 50g which contains the same Si as Example 3 10% of the weight. And it 

examines like Example 1 and a result is shown in Table 3. 

[0040](Example 20) It replaces with the thing made from cordierite as a honeycomb substrate, 
The metal substrate around which the steel plate and corrugated panel of foil form put, and it 
comes to wind them is used, and the kind and quantity of a coated layer of per [ metal 
substrate 1L ] are gamma-aluminum 2 0 3 powder. 100 g, Ti0 2 powder which contains the 

same Si as Example 3 1 0% of the weight Powder mixture of 100 g and the rate of the Zr0 2 

powder 50g The catalyst for emission gas purification was prepared like Example 1 except 
having made it consist of 200g. And it examines like Example 1 and a result is shown in Table 
3. 

[0041](Example 21) It replaces with the thing made from cordierite as a honeycomb substrate, 
The metal substrate around which the steel plate and corrugated panel of foil form put, and it 
comes to wind them is used, and the kind and quantity of a coated layer of per [ metal 
substrate 1L ] are gamma-aluminum 2 <D 3 powder. 100 g, The Ti0 2 powder 50g, the Ti0 2 

powder 50g which contains the same Si as Example 3 10% of the weight, and powder mixture 
of the rate of the Zr0 2 powder 50g The catalyst for emission gas purification was prepared like 

Example 1 except having made it consist of 200g. And it examines like Example 1 and a result 
is shown in Table 3. 

[0042](Comparative example 1) The kind and quantity of a coated layer of per [ honeycomb 
substrate 1L ] are gamma-aluminum 2 C» 3 powder. The catalyst for emission gas purification 

was prepared like Example 1 except having made it consist of 200g. And it examines like 
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Example 1 and a result is shown in Table 3. 

(Comparative example 2) The kind and quantity of a coated layer of per [ honeycomb substrate 
1L ] are gamma-aluminum 2 0 3 powder. 100 g and Ti0 2 powder The catalyst for emission gas 

purification was prepared like Example 1 except having made it consist of 100 g. And it 
examines like Example 1 and a result is shown in Table 3. 

[0043](Comparative example 3) The kind and quantity of a coated layer of per [ honeycomb 
substrate 1L ] are gamma-aluminum 2 0 3 powder. The catalyst for emission gas purification 

was prepared like Example 1 except having made it consist of 180 g and the Si0 2 powder 20g. 

And it examines like Example 1 and a result is shown in Table 3. 

[0044] 

[Table 3] 
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[0045]By including silicon in a catalyst carrying layer shows that NO x purifying rate after the 

durability test A is improving remarkably from <evaluation>, for example, the comparison with 
Example 1 and the comparative example 1 , and comparison of Example 3 and the 
comparative example 2. However, only by mixing Si0 2 like the comparative example 3, NO x 

purifying rate after the durability test A is low. As for this, the catalyst of the comparative 
example 3 is because the first stage to NO x purifying rate is low. 

[0046]For example, when Example 1 is compared with Example 18, the Example 18 of NO x 
purifying rate after the durability test A is higher. That is, by using a honeycomb substrate as a 
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metal substrate shows that NO x decontamination capacity is improving further. And when 
Example 11 is compared with Examples 12-17, the Examples 12-17 of NO x purifying rate after 
the durability test B are higher. Since contiguity of the sulfur oxide was regulated since Ti0 2 
existed in the 2nd coated layer, and the sulfur poisoning of NO x occlusion element was 
controlled, this is considered. 

[0047]From comparison with Example 11 and the comparative example 1, NO x purifying rate 

of the Example 1 1 after the durability test A is improving not less than 10%. This is an effect by 
having included many silicon to the side which touches a substrate. 

(Example 22) ZrC> 2 powder 66 weight section and zirconia - sol (Zr0 2 is 20 % of the weight) - 
75 weight sections were mixed and the slurry was prepared. 

[0048]Next, the honeycomb substrate made from cordierite (capacity 1.3L, cell density 
400cpsi, 4 mils of wall thickness) was prepared, and it pulled up after being immersed into this 
slurry, and the excessive slurry was blown off, it dried and calcinated, and the 1st coated layer 
was formed. The amount of formation of the 1st coated layer is per [ honeycomb substrate 1 L / 
40g ]. The honeycomb substrate with which this 1st coated layer was formed is used, and the 
kind and quantity of a coated layer of per [ honeycomb substrate 1L ] are gamma-aluminum 
2 0 3 powder. Except having made it consist of 200g, the 2nd coated layer was formed like 

Example 1, and the catalyst for emission gas purification of this example was prepared. 
[0049]<An examination and evaluation> The catalyst of Example 22 and the catalyst of the 
comparative example 1 which were acquired have been arranged to the reactor for 
laboratories, respectively, and the durability test which passes the SUTOIKI model exhaust 
gas (A/F=14.6) of the presentation shown in Table 1 for 5 hours on condition of the degree of 

catalyst floor temperature of 800 ** and 100,000h of gas-space-velocity " 1 was done. The 
catalyst after a durability test has been arranged to the reactor for laboratories, respectively, 
and the model exhaust gas of the presentation shown in Table 2 was introduced on condition 

of 100,000h of gas-space-velocity " 1 . The degree of catalyst floor temperature The amount 
(NO x saturation occlusion amount) of NO x in which each catalyst carried out occlusion by the 

time it switched gas to the lean gas stationary state from the rich gas stationary state and NC» x 

concentration of emission gas became regular in the range of 300 to 600 ** was measured. 
Rich gas was introduced into spike shape (pulse form) for 10 seconds from the lean gas 
stationary state, and NO x occlusion amount (after [ a rich spike ] NO x occlusion amount) after 

switching to lean gas again was measured. A result is shown in drawing 1 and drawing 2 , 
respectively. 
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[0050]The catalyst of Example 22 has more NO x occlusion amounts at each temperature than 

the catalyst of the comparative example 1 , and excels drawing 1 and drawing 2 in NO x 

occlusion ability. It is clear that this it is an effect in which the 1st coated layer that consists of 
Zr0 2 was formed. 

[0051] 

[Effect of the lnvention]That is, since according to the catalyst for emission gas purification of 
this invention the shift to a substrate is controlled even if it uses an alkaline metal as a NO 

x 

occlusion element, the fall of NO occlusion ability is controlled and endurance improves. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a graph which shows the relation between durability test temperature and NO 
saturated adsorption. 

[Drawing 2] lt is a graph which shows the relation between durability test temperature and NO 
amount of adsorption after a rich spike. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2 
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[Translation done.] 
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